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THE  URBAN  ENVIRONI'iENT:        A  CLIMATOLOGICAL  ANOMALY 


by 


G.  Lennis  Berlin 
Assistant  Professor  of  Geography 
Northern  Arizona  University 
Flagstaff,  Arizona 


It  has  been  known  for  sone  tine  that  urban  centers  are 
characterized  by  a  nicro-climate  that  differs  in  gradations  to 
that  experienced  in  the  surrounding'  "rural  environs  and  a  growing 
number  of  meteorologists ,  geographers,  and  atnospheric  physicists 
have  within  the  last  decade 'directed  their  research  efforts  toward 
urban  climatology  or  the!  "urban  heat  island,"  This  paper  is  an 
attempt  to  render  an  overvieV  regarding  urban  climatological 
parameters  and  too  provide  an  extensive  bibliographic  collection 
that  treats  the  many  facets  of  urban  climatology.   The  bibliographic 
compilation  contains  approximately  250  entries  and  it  has  been 
divided  into  two  groupings:   (1)  references  that  treat  the 
principles  and  concepts  of  meteorology-climatology  and  (2)  specific 
urban  climatological  v;orks. 

Cities  have  climates  that  differ  from  their  environs  because 
of  their  unique  physical  characteristics  plus  the  concentration 
of  certain  cultural  activities.  These  parameters  create  a  micro- 
climatic condition  which  most  often  manifests  its  expression 
through  variations  in  temperature,  humidity,  wind  velocity, 
cloudiness,  fogginess,  and  precipitation.  When  such  climatic 
elements  are  quantitatively  compared  to  those  collected  in  the 
countryside  it  is  virtually  inevitable  that  differences  will  exist. 
Variations  will  also  be  encountered  within  a  single  city  and  most 


2.      CPL  Exchange  Bibliography  #292 
often  the  "severest"  clinate  is  found  at  or  near  the  city's  core. 
The  following  table  suonarizes,  quite  generally,  the  prinary 
clinatic  variations  that  exist  between  a  city  and  its  rural  environs. 

CLIMATIC  ELEI-IENT  URBAN  VS  RUR/iL 

Cloudiness 5-10%  more 

Winter  Fog 100%  nore 

Summer  Fog 30%  more 

Wind  Speed 

Annual  Mean 20-30%  lower 

Cains 5-20%  more 

Humidity 

Annual  Mean 6%  lower 

Winter 2%  lower 

Sumner 8%  lower 

Total  Precipitation , , 5-10%  more 

Days  Totalling  Less  Than  0.2  in  ppt.. , 10%  more 

Adapted  from  Landsber,q,  1962. 

A  major  difference  that  exists  between  cities  and  the 

countryside  is  the  type  of  landscape  cover;  the  cover  difference 

constitutes  a  prinary  clinatic  control.  The  city  is  characterized 

by  a  limited  or  non-e:cistent  vegetative  covering  which  can  be  best 

described  as  the  'urban  surface."  This  veneer  of  pavement  and 

buildings  is  not  only  an  excellent  absorber  of  solar  and  terrestrial 

or  earth  radiation  but  it  is  also  an  excellent  conductor  of  heat. 

Consequently,  materials  such  as  cement,  asphalt,  building  blocks, 

and  metal  surfaces  have  a  high  storage  capacity  and  will  radiate 

heat  long  after  darkness.  These  emissions  help  to  explain  v/hy 

cities  can  be  10  warmer  during  darkness  than  surrounding  rural 

areas.  Daytime  temperature  differences  are  most  often  less 

pronounced  and  in  some  instances  suburbia  or  the  open  country  can 

be  warmer  than  a  nearby  city. 
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The  number  and  spacing  of  large  buildings  also  play  an 
important  role  in  urban  climatology.   Buildings  act  as  barriers 
to  the  free  flow  of  wind,  thereby  increasing  turbulence  and 
retarding  the  wind  velocity.  The  amount  of  reduction  varies 
according  to  the  above  mentioned  parameters  but  a  general  range 
would  be  from  20  to  307o.  With  a  reduced  wind  velocity  there  is  of 
course  less  atmospheric  flushing  but  heat  also  tends  to  be  trapped 
in  these  building  chasms  creating  an  additional  impetus  for  higher 
temperatures, 

A  concentration  of  certain  cultural  activities  is  responsible 
for  a  direct  heat  input  to  the  urban  atmosphere.   Primary  heat 
generators  include  the  internal  combustion  engine,  heating  and 
cooling  units,  plus  many  industrial  activities.  The  by-products 
of  combustion  help  to  account  for  additional  atmospheric  modifica- 
tions. Many  of  these  particles  nay  act  as  nuclei  around  which 
water  vapor  can  condense  or  sublimate  eventually  forming  clouds 
and/or  fog.   These  forms  tend  to  act  as  heat  traps  not  allowing 
terrestrial  radiation  to  pass  freely  through  the  atmosphere,  A 
cloud  deck  experienced  in  darkness  means  warmer  temperatures  then 
if  such  obstructions  are  not  present. 

Precipitation  magnitude  within  a  specific  region  is  usually 
somewhat  greater  over  cities  if  the  topography  is  fairly  uniform 
throughout  the  entire  area.  The  concentration  of  condensation  and 
sublimation  nuclei  might  possibly  play  an  important  role  in  cloud 
formation  v/hich  can  lead  to  precipitation.  With  warm  surface 
temperatures  convectional  over-turning  is  common  during  daylight 
hours  in  the  warm  months.  When  this  occurs  parcels  of  warm  air 
ascend  bringing  about  adiabatic  cooling  plus  potential  cloudiness 
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and  precipitation.  Additionally,  clusters  of  large  buildings  can 
serve  as  orographic  barriers;  such  obstructions  direct  air  nasses 
upward  and  the  raechanics  of  adiabatic  cooling  are  activated. 

The  previous  discussion  only  skiianed  the  surface  of  urban 
clinatology  but  it  is  hoped  that  the  rjaterial  was  anply  inclusive 
to  render  an  appreciation  for  this  atmospheric  alteration  which 
will  continue  to  intensify  as  urbanization  expands  at  an  unprec- 
edented rate  in  ::3any  parts  of  the  world.   It  is  further  hoped 
that  the  bibliographic  entries  V7hich  follow  will  be  benefical  for 
those  who  v/ant  to  becor.ie  uore  infomed  and  for  those  who  are 
conducting  urban  cliniatological  research.  The  author  V7ould 
appreciate  notification  of  any  errata  or.  how  inprovenents  can  be 
nade  in  future  conpilations. 
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